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Abstract 
7KHSDSHUDLPVWRH[SODLQDQGDQDO\]HKRZWKHFRQVWUXFWLRQLQGXVWU\FDQEHQHILWIURP366DQGKRZFROODERUDWLYHDSSURDFKHVVXFKDVSDUWQHULQJ
FDQEHDVWHSSLQJVWRQHLQWKLVWUDQVLWLRQ7KHSRWHQWLDOVXERSWLPL]DWLRQEHWZHHQFRQVWUXFWLRQDQGPDLQWHQDQFHIRUDVZHOODVWKHDYDLODELOLW\
EHLQJDQHFHVVLW\IRUHJURDGVPDNH3URGXFW6HUYLFH6\VWHPVDVXLWDEOHDSSURDFKIRULPSURYHPHQW$GDSWHGVROXWLRQVWKRXJKWKHLWHUDWLYHGHVLJQ
DSSURDFKFRORFDWHGDFWRUVDQDFWLYHEX\HUDQGIXQFWLRQLQJLQIRUPDWLRQIORZVUHVXOWHGLQDVXFFHVVIXOSURMHFW,QWHUYLHZVFRQGXFWHGZLWKWKH
EX\HUWKHFRQWUDFWRUDQGWKHGHVLJQFRQVXOWDQWDVZHOODVSURMHFWGRFXPHQWDWLRQZHUHXVHGWRFROOHFWGDWD
7KH$XWKRUV3XEOLVKHGE\(OVHYLHU%9
6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKH,QWHUQDWLRQDO6FLHQWLILF&RPPLWWHHRI³7KHWK&,53&RQIHUHQFHRQ,QGXVWULDO3URGXFW
6HUYLFH6\VWHPV´LQWKHSHUVRQVRIWKH&RQIHUHQFH&KDLUV3URI;DYLHU%RXFKHUDQG3URI'DQLHO%ULVVDXG
.H\ZRUGVEX\HUVXSSOLHUFROODERUDWLRQSDUWQHULQJUHVRXUFHHIILFLHQF\URDGLQIUDVWUXFWXUHNQRZOHGJHWUDQVIHULQIRUPDWLRQWUDQVIHU
1. Introduction 
7KHJUHDWDPRXQWRISURGXFWVDQGVHUYLFHVSURFXUHGHYHU\
\HDUE\SXEOLFDXWKRULWLHVKDVOHYHUDJHRQWKHPDUNHWDQGFDQ
LQIOXHQFHVXSSOLHUVDQGPDQXIDFWXUHUVWRHJSURGXFHSURGXFWV
DQGVHUYLFHVLQDPRUHHIILFLHQWZD\>@
5RDG LQIUDVWUXFWXUH LV RIWHQ SURFXUHG E\ D VWDWHRZQHG
RUJDQL]DWLRQ DQG WKURXJK SXEOLF SURFXUHPHQW 7KLV W\SH RI
SURFXUHPHQW LV WKH IRFXV RI WKLV DUWLFOH )RU WKLV W\SH RI
LQIUDVWUXFWXUH DYDLODELOLW\ LV FULWLFDO WKH OLIHWLPH VSDQV RYHU
VHYHUDOGHFDGHVDQGPDLQWHQDQFHLVQHHGHGGXULQJWKLVWLPH
%XVLQHVVPRGHOVXVLQJDOLIHF\FOHSHUVSHFWLYHZKHUHERWK
FRQVWUXFWLRQ DQG PDLQWHQDQFH RI WKH LQIUDVWUXFWXUH LV
FRQVLGHUHGLQWKHGHVLJQSKDVHFRXOGEHXVHIXOIRUWKLVLQGXVWU\
7KLVVLQFHWKHXVHSKDVHDQGWKHUHE\WKHPDLQWHQDQFHSKDVHLV
ORQJ VSDQQLQJ RYHU VHYHUDO GHFDGHV )XUWKHUPRUH WKHUH LV D
QHHGWRFRQVWUXFWDQGPDLQWDLQURDGLQIUDVWUXFWXUHLQVXFKDZD\
WKDWWKHDYDLODELOLW\LVRSWLPDO$YDLODELOLW\UHIHUVWRKRZPXFK
WKH URDG LV RSHQ IRU WUDIILF DQG QRW HJ XQGHUJRLQJ
PDLQWHQDQFH 7KLV PDNHV EXVLQHVV PRGHOV WKDW DUH
SHUIRUPDQFHEDVHG DUH UHOHYDQW VLQFH WKH\ LPSO\ WKDW WKH
UHVSRQVLEOHDFWRUKDV WKH UHVSRQVLELOLW\ WR GHOLYHU D IXQFWLRQ
DQG WKHUHE\ DOVR KDV WKH LQFHQWLYHV WR RSWLPL]HPDWHULDO DQG
HQHUJ\XVH>@,QWKLVZD\PRUHGXUDEOHPDWHULDOVDQGRWKHU
GHVLJQVPD\SURORQJWKHOLIHWLPHRIWKHSURGXFWDQGSRWHQWLDOO\
RSWLPL]HPDLQWHQDQFHDQGRSHUDWLRQV>@
8VLQJ WKH LGHDV IURP 3URGXFW 6HUYLFH 6\VWHPV 366
SURYLGHV D SRVVLELOLW\ WR DGG D OLIHF\FOH SHUVSHFWLYH WR URDG
LQIUDVWUXFWXUH DQG WR DOUHDG\ LQ WKH GHVLJQ SKDVH FRQVLGHU
PDLQWHQDQFHLVVXHV$OVRDUHVXOWEDVHG366VHHHJ7XNNHU
DQG7LVFKQHU>@DQG0RQW>@FRXOGEULQJDIRFXVRQTXDOLW\
DQG SHUIRUPDQFH LQVWHDG RI ORZHVW SULFH ELGV LQ WKH UDLO
LQIUDVWUXFWXUHSURFXUHPHQWV
$QRWKHU DVSHFW RI WKLV LQGXVWU\ LV WKH LQIRUPDWLRQ
DV\PPHWU\ EHWZHHQ WKH DFWRUV 6KDULQJ LQIRUPDWLRQ LV
LPSRUWDQW VLQFHWKHUHRIWHQH[LVWVDQ LQIRUPDWLRQDV\PPHWU\
EHWZHHQ SURYLGHU DQG EX\HU >@ 2IWHQ WKH SURYLGHU NQRZV
PRUHDERXW WKHSURGXFWWKDQWKHEX\HUDQGFDQWKHUHIRUHHJ
RSHUDWHRUPDLQWDLQLWLQDEHWWHUZD\SURORQJLQJWKHOLIHWLPH
RUWKHHQHUJ\FRQVXPSWLRQ,QWKHFDVHRIURDGLQIUDVWUXFWXUH
WKHFRQWUDFWRUZKRUHDOL]HVWKHVROXWLRQVLVOLNHO\WRNQRZPRUH
DERXW WKH SRWHQWLDO LPSURYHPHQWV WKDQ WKH SXEOLF EX\HU )RU
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H[DPSOH FRQFHUQLQJ UHLQIRUFHPHQW PHWKRGV PDWHULDO
SURSHUWLHV RU ZRUN SURFHVVHV 7KHUHIRUH D VKLIW LQ
UHVSRQVLELOLW\ IURP VSHFLILHG FRQWUDFWV WR UHVXOWEDVHG 366
IRFXVLQJ RQ DYDLODELOLW\ LV LQWHUHVWLQJ WR LQYHVWLJDWH IRU URDG
LQIUDVWUXFWXUH)XUWKHUPRUHDFFRUGLQJWR)XOIRUGDQG6WDQGLQJ
>@WKHUHDUHJUHDWSRWHQWLDOSURGXFWLYLW\LPSURYHPHQWVLQWKH
FRQVWUXFWLRQ LQGXVWU\ DQG FROODERUDWLRQ LV RQHZD\ WRPRYH
IRUZDUG 'LHWULFK HW DO >@ FRQILUP WKLV E\ VD\LQJ WKDW
H[WHQVLYH LQWHUILUP FROODERUDWLRQ LV QHHGHG IRU WKH
FRQVWUXFWLRQLQGXVWU\EXWLWLVQRWHDV\WRDFKLHYH)RFXVLQJRQ
WHDPZRUNDQGJURXSHIIRUWVUDWKHUWKDQUHZDUGVDQGLQGLYLGXDO
HIIRUW VKRXOG UHVXOW LQ LPSURYHG SURMHFW HIILFLHQF\ EHWWHU
RUJDQL]DWLRQDOSHUIRUPDQFHDQGVWURQJHUSDUWQHUVKLSV>@'XH
WR WKH ORZ SHUFHLYHG HIILFLHQF\ DQG WKH ORZ OHYHO RI IRUPDO
FRQIOLFW 6ZHGLVK LQGXVWU\ FRXOG JUHDWO\ EHQHILW IURP
SDUWQHULQJ>@3DUWQHULQJFDQEHGHVFULEHGDV
³D ORQJWHUP FRPPLWPHQW EHWZHHQ WZR RU PRUH
RUJDQL]DWLRQV IRU WKH SXUSRVH RI DFKLHYLQJ VSHFLILF EXVLQHVV
REMHFWLYHVE\PD[LPL]LQJWKHHIIHFWLYHQHVVRIHDFKSDUWLFLSDQW¶V
UHVRXUFHV>S@
7KH SDSHU DLPV WR H[SODLQ DQG DQDO\]H KRZ WKH URDG
FRQVWUXFWLRQ LQGXVWU\ FDQ EHQHILW IURP 366 DQG KRZ
FROODERUDWLYHDSSURDFKHVVXFKDVSDUWQHULQJFDQEHDVWHSSLQJ
VWRQHLQWKLVWUDQVLWLRQ
2. Methodology  
7KH SURMHFW VWXGLHG ZDV FKRVHQ VLQFH FROODERUDWLRQ ZDV DQ
RXWVSRNHQDLP LQWKHFRQWUDFWDJUHHPHQWEHWZHHQ WKHDFWRUV
ZKLFKLVXQLTXHIRU6ZHGHQ7KHRQO\ZD\WRXQGHUVWDQGWKH
FRPSOH[LW\RIWKHFROODERUDWLRQLQWKHSURMHFWVDQGWKHUHVXOWV
IURPWKLVZDVWRLQWHUYLHZWKHDFWRUVWKHPVHOYHV+RZHYHUDV
D SUHSDUDWLRQ GRFXPHQWDWLRQ IURP WKH SURMHFW DV ZHOO DV D
FRQVXOWDQW UHSRUW UHJDUGLQJ WKH WRWDO FRVW RI WKH SURMHFW
FRPSDUHG WR WUDGLWLRQDO FRQWUDFWLQJ ZHUH VWXGLHG 7KHVH
GRFXPHQWVVHUYHGDVDVWDUWLQJSRLQWEHIRUHWKHLQWHUYLHZVWXG\
7KH HPSLULFDO GDWD ZDV JDWKHUHG XVLQJ VHPLVWUXFWXUHG
LQWHUYLHZVFRQGXFWHGIDFHWRIDFHRURYHUWKHSKRQHDVVKRZQ
LQ7DEOH,QWHUYLHZVZHUHGRQHZLWKWKHEX\HUWKHFRQWUDFWRU
DQGWKHGHVLJQFRQVXOWDQWWRJUDVSWKHZKROHSLFWXUHDVZHOODV
WRWULDQJXODWHWKHLQIRUPDWLRQUHFHLYHG
7DEOH,QWHUYLHZHGUHVSRQGHQWV$+ZLWKSDUW\LQGLFDWHG
Respondent Role in the project Party 
A Project leader, owner of project Buyer 
B Deputy project leader Buyer 
C Project leader Contractor 
D Quality, Environment and Work 
environment (QEW) 
Buyer 
E Construction manager, road Contractor 
F Paving expert Buyer, Consultant 
G Paving expert Contractor 
H Head of design Design Consultant 

7KH VWXG\ LQFOXGHG ERWK SDUWLFLSDQWV ZLWK PDQDJHULDO
SRVLWLRQVDQGSDUWLFLSDQWVWKDWZHUHH[SHUWVLQWKHLUILHOGVVXFK
DVSDYLQJH[SHUWV7KLVZDVGRQHWRJHWQRWRQO\WKHWRSGRZQ
YLHZEXWDOVRWKHSHUVSHFWLYHIURPDVSHFLILFWHFKQRORJ\JURXS
ZLWKLQWKHSURMHFW$OVRLQ WKHEHJLQQLQJRI WKHVWXG\ LWZDV
LQGLFDWHGE\WKHUHVSRQGHQWVWKDWDGLIIHUHQWW\SHRIWHFKQLFDO
VROXWLRQ IRU SDYLQJ WKH URDG KDG EHHQ XVHG ZKLFK PDGH LW
QDWXUDO WR LQFOXGH WKH SDYLQJ H[SHUWV DV ZHOO +RZHYHU WKH
VWXG\ IRFXVHGRQWKHPDQDJHPHQWOHYHORIWKHSURMHFW WKDWLV
KRZWKHSURMHFWZDVUXQKRZWHFKQLFDOVROXWLRQVZHUHFKRVHQ
HWF7KHUHIRUHWKHFRQVWUXFWLRQZRUNHUVZHUHQRWLQFOXGHGLQ
WKHLQWHUYLHZV
3. Road infrastructure procurement in Sweden 
,Q WKH FRQVWUXFWLRQ LQGXVWU\ SXEOLF SURFXUHPHQW LV RIWHQ
XVHGDQGWKHUHLVSUD[LVRIUHZDUGLQJWKHORZHVWELG7KHPRVW
FRPPRQ FRQWUDFWV ZLWKLQ WKH LQIUDVWUXFWXUH FRQVWUXFWLRQ
LQGXVWU\LQ6ZHGHQDUH'HVLJQ%LG%XLOGFRQWUDFWVZKHUHWKH
SURFXUHUWKH6ZHGLVK7UDQVSRUW$GPLQLVWUDWLRQVSHFLILHVZKDW
WR EXLOG KRZ WR EXLOG LW DQG KRZPXFK RI HDFK HOHPHQW LV
UHTXLUHG>@7KHVHYHU\VSHFLILHGFRQVWUXFWLRQFRQWUDFWV
KDYH VKRUWFRPLQJV FRQFHUQLQJ ZHDN LQFHQWLYHV IRU WKH
GHYHORSPHQWRISURFHGXUHV>@$QHZHUW\SHRIFRQWUDFWLQJ
'HVLJQ%XLOGFRQWUDFWVLVLQFUHDVLQJO\XVHGDQGERWKWKHPRUH
GHWDLOHGGHVLJQSKDVHDVZHOODVWKHFRQVWUXFWLRQSKDVHDUHWKH
UHVSRQVLELOLW\ RI WKH FRQWUDFWRU >@ +RZHYHU WKH RYHUDOO
GHVLJQ DQG SHUIRUPDQFH UHTXLUHPHQWV IRU WKH WHFKQLFDO
VWDQGDUGV DUH VHW DV ZHOO DV IROORZHG XS E\ WKH 6ZHGLVK
7UDQVSRUW$GPLQLVWUDWLRQ
4. The studied road construction project 
7KLVDUWLFOHLVIRFXVLQJRQD'HVLJQ%XLOGSURMHFWIRUURDG
LQIUDVWUXFWXUHRXWVLGHWKHFLW\RI.DWULQHKROPLQ6ZHGHQ7KLV
ZDV RQH RI WKH ILUVW PDMRU URDG SURMHFWV LQ 6ZHGHQ XVLQJ
SDUWQHULQJ DQG WKH SURMHFWZDV UHDOL]HG XVLQJ OHVV WLPH WKDQ
HVWLPDWHGDVZHOODVDFKLHYLQJDORZHUWRWDOFRVWWKDQEXGJHWHG
7KH.DWULQHKROPSURMHFWKDGDEXGJHWRIDURXQGPLOOLRQ
6(.DQGLQFOXGHGNPRIKLJKZD\DQGEULGJHV7KHWRWDO
FRVWHQGHGXSPLOOLRQ6(.EHORZ WKHHVWLPDWLRQDQGZDV
ILQLVKHGPRQWKVDKHDGRIVFKHGXOH>@
7KH UHVSRQGHQWV ZLOO EH DGGUHVVHG ZLWK WKHLU UROH LQ WKH
SURMHFWDQGRUWKHOHWWHU$+DFFRUGLQJWR7DEOH7KHSURMHFW
ZDV SURFXUHG DV D'HVLJQ%XLOG SURMHFW WKLVPHDQV WKDW WKH
FRQWUDFWRUPDNHVDQRIIHULQJRQWKHVHWIXQFWLRQDOUHTXLUHPHQW
GHFLGHG E\ WKH EX\HU LQ WKLV FDVH WKH 6ZHGLVK 7UDQVSRUW
$GPLQLVWUDWLRQ 7KH FRQWUDFWRU 6NDQVND ZRQ WKH ELGGLQJ
SURFHVVDQGDIWHUWKLVWKHSURMHFWZDVUHPDGHLQWRDWUDGLWLRQDO
'HVLJQ%LG%XLOGSURMHFWLIQRWWKHFRQWUDFWRUZRXOGKDYHKDG
DOOWKHUHVSRQVLELOLW\7KLVZDVDQHZZD\RIZRUNLQJDQGWKH
FRQFHSWZDVPHWZLWKERWKHQWKXVLDVPDQGVNHSWLFLVP$7KH
PD[LPXPQXPEHURISHRSOHZRUNLQJGXULQJWKHFRQVWUXFWLRQ
ZDVDURXQG
7KHEX\HUFDUULHG WKHULVNV IRU WKH WHFKQLFDO VROXWLRQVDQG
WKHFRQWUDFWRUVWKHULVNVIRUWKHH[HFXWLRQ,WZDVKRZHYHUD
ELW GLIILFXOW WR GHILQH H[DFWO\ ZKR ZDV UHVSRQVLEOH IRU ZKDW
SDUWVVLQFHWKH\ZRUNHGWRJHWKHUDFFRUGLQJWRWKHFRQWUDFWRU¶V
3URMHFW /HDGHU & 6LQFH WKH EX\HU FDUULHG  RI WKH
SURILWORVV WKLVDFWRUDOVRKDGUHVSRQVLELOLW\ IRU WKHWHFKQLFDO
VROXWLRQV VHOHFWHG IRU WKH SURMHFW 7KLV UHVXOWV LQ D EHWWHU
SURGXFWVLQFHWKHFRQWUDFWRUGDUHVWRVXJJHVWVROXWLRQVDQGWKH
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EX\HU WDNHV UHVSRQVLELOLW\ DFFRUGLQJ WR WKH EX\HU¶V 'HSXW\
3URMHFW/HDGHU%$OVRWKLVPHDQWWKDWWKHEX\HUFRXOGWXUQ
GRZQVRPHVROXWLRQV LIQHFHVVDU\DQG WKDWFRQWUDFWRUZRXOG
KDYHEHHQPRUHFDUHIXODQGFRQVHUYDWLYHLIWKHULVNZDVVSOLW
%,IWKHEX\HUKDGQRWEHHQVDWLVILHGZLWKWKHVROXWLRQV
VXJJHVWHGDQGWXUQHGWKHPGRZQWKHFRRSHUDWLRQZRXOGVXIIHU
VLQFHWKLVVFHQDULRZDVQRWFOHDUO\GHILQHGLQWKHFRQWUDFW&
 3URMHFW2UJDQL]DWLRQ
7KHUHVSRQGHQWV¶VSRQWDQHRXVGHVFULSWLRQRIWKHSURMHFWZDV
SRVLWLYHDQGWKH\DOODJUHHGWKDWSDUWQHULQJLVDJRRGZD\WR
EXLOGJRRGURDGVIRUOHVVFRVW7KHSURMHFWZDVFKDUDFWHUL]HGE\
D QLFH DPELHQFH RSHQQHVV DQG FRPPXQLFDWLRQ DQG D
FRQWUDFWRU UHVSRQGHQW DV ZHOO DV WKH GHVLJQ FRQVXOWDQW ZHQW
HYHQIXUWKHUDQGFRQFOXGHGWKLVWREHWKHPRVWIXQSURMHFWWKH\
KDGZRUNHGZLWKLQWKHLUFDUHHUV,WIHOWOLNHHYHU\RQHLQYROYHG
ZRUNHGIRUWKHVDPHFRPSDQ\QRPDWWHUWKHORJRRQWKHKDW
7KH\ EXLOW D JRRG TXDOLW\ URDG PXFK DFFRUGLQJ WR WKH
UHVSRQGHQWVWRWKHFRRSHUDWLRQWKH\HQMR\HG
:KHQ LW FDPH WR WKH GDLO\ RSHUDWLRQDO DQG WHFKQLFDO
SURGXFWLRQLVVXHVWKHEX\HU¶V'HSXW\3URMHFW/HDGHU%ZDV
LQFKDUJHZKLOHWKH3URMHFW/HDGHU$IRFXVHGPRUHRQWKHELJ
SLFWXUH DQG WKH RYHUDOO ILQDQFLDO VLWXDWLRQ 7KLV LPSOLHG
FRPPXQLFDWLRQ PRVWO\ ZLWK WKH FRQWUDFWRU¶V 3URMHFW /HDGHU
&&RQVWUXFWLRQ0DQDJHU(DQG&RQWUROOHUZKHQGHFLVLRQV
UHJDUGLQJFRVWDQGWLPHDIIHFWHGODUJHSDUWVRIWKHSURMHFW
,QIRUPDOFRPPXQLFDWLRQSHUPHDWHGWKHHQWLUHSURMHFWDQG
WKLVZDVSRVVLEOHEHFDXVHWKHSDUWLHVZHUHFRORFDWHGFORVHWR
WKHFRQVWUXFWLRQVLWH,WDOVRPHDQWVKRUWLQIRUPDWLRQSDWKVDQG
OHDGWLPHVIRUGHFLVLRQV
'XULQJ WKH LQWHUYLHZV LW ZDV LQYHVWLJDWHG ZKR WKH
UHVSRQGHQWVFRPPXQLFDWHGZLWKZLWKLQWKHSURMHFWZKLFKNLQG
RILQIRUPDWLRQWKH\H[FKDQJHGDQGKRZRIWHQ)LJVKRZVDQ
RYHUYLHZWKHPDMRULQIRUPDWLRQIORZVLQWKHSURMHFWDFFRUGLQJ
WRWKHUHVSRQGHQWV


)LJ,QIRUPDWLRQDQGFRPPXQLFDWLRQIORZVEHWZHHQWKHDFWRUVLQWKH
SURMHFW7KHVWULSHGER[HVWRWKHULJKWLQWKHILJXUHDUHSDUWRIWKHFRQWUDFWRU¶V
RUJDQL]DWLRQ7KHRYDOER[HVUHSUHVHQWWKHUHVSRQGHQWV
 $FWLYHSDUWLFLSDWLRQRIWKHEX\HU
,W ZDV GHWHUPLQHG HDUO\ RQ WKDW WKH EX\HUZRXOG DFWLYHO\
FDUU\RXWWDVNVLQWKHSURMHFW7KHEX\HUKDGHJDQXPEHURI
PDQDJHULDO UROHV ZKLFK KDG QRW KDSSHQHG EHIRUH ,Q VRPH
FDVHV WKH EX\HU DOVR VXSHUYLVHG VXEFRQWUDFWRUV 7KH 4(:
UHVSRQVLEOH 'ZDVD FRQVXOWDQW IRU WKH EX\HU EXWZDV DOVR
UHVSRQVLEOH IRUWKHFRQWUDFWRU¶VSDUWVRI WKHSURMHFWUHODWHGWR
4(:7KHEX\HUZDVDOVRLQYROYHGLQWKHSXUFKDVLQJRIVXE
FRQWUDFWVDVZHOODVODQGDFTXLVLWLRQPDNLQJLWSRVVLEOHIRUWKH
FRQWUDFWRU¶V3URMHFW0DQDJHU&WRVLJQDQDJUHHPHQWWKDWWKH
EX\HU¶V SXUFKDVHUV KDG UHDFKHG ZLWK VXEFRQWUDFWRUV 7KH
QRUPDOSURFHGXUHLVWRKDYHRQHUHSUHVHQWDWLYHIURPHDFKVLGH
PDQDJLQJ WKH SURFHVV 7KH SURMHFW XVHG RSHQ ERRNV ZKLFK
PHDQWWKDWWKHFRQWUDFWRU¶VEXGJHWZDVDYDLODEOHIRUWKHEX\HU
EXWRQO\DIHZVDPSOLQJVZHUHGRQH$
 6KDUHGJRDOV
7KHUHZDVDQRXWVSRNHQDLPWRGHYHORSWKHRUJDQL]DWLRQLQWR
RQHWHDPDQGPDNHLWZRUN$$FFRUGLQJWR$WKHJRDOVIRU
WKH SURMHFW ZHUH IROORZHG XS WR PDNH VXUH WKH SDUWQHULQJ
DJUHHPHQWDQGFRRSHUDWLRQZDVPRUHWKDQMXVWDSLHFHRISDSHU
7KHEX\HU¶V3URMHFW/HDGHU$VWDWHGWKDWKHWULHGWRSODQ
VRWKDWWKH\ZRXOGEHILQLVKHGHDUOLHUWKDQH[SHFWHG7KHUHIRUH
FOHDUDQGWRXJKILQDQFLDODQGWLPHJRDOVZHUHVHW5HVSRQGHQWV
IURP WKH FRQWUDFWRU &	( EHOLHYHG WKDW WKLV FRQWUDFW ZDV
FRQWUDU\ WR WUDGLWLRQDOFRQWUDFWVZKHUH WKHFKHDSHVW WHQGHULV
VHOHFWHG DQG WKHQ WKH FRVWV QRUPDOO\ LQFUHDVH WKH ORQJHU WKH
SURMHFWLVUXQQLQJ,QVWHDGKHUHWKHFRVWZDVUHGXFHGGXULQJWKH
FRXUVHRIWKHSURMHFWVDQGWKHIRFXVZDVWREXLOGDVFKHDSDV
SRVVLEOHZLWKRXWXQQHFHVVDU\HPSKDVLVRQVRPHSDUWVZKLFK
FDQ KDSSHQ VRPHWLPHV VLQFH WKH FRQWUDFWRU ZDQWV WR PDNH
PRQH\
0XFKFDPHGRZQWRFRPPXQLFDWLRQDQGWKHSURFHVVQHHGHG
WREHDGMXVWHGIRUWKLVWRZRUNHJHOHPHQWVZHUHLQWHUUHODWHG
DQGWKHUHIRUHQHHGHGWREHILQLVKHGDWFHUWDLQWLPHVLQRUGHUQRW
WRLQWHUIHUHZLWKHDFKRWKHU$7KHFRQWUDFWRU¶V&RQVWUXFWLRQ
/HDGHU ( VWDWHG WKDW WR VLW GRZQ DQG MRLQWO\ VHDUFK IRU
PLOHVWRQHVDQGGHDGOLQHVKDVQRWEHHQGRQHOLNHWKLVEHIRUH,Q
WUDGLWLRQDO 'HVLJQ%LG%XLOG WKH FRQWUDFWRU SULRULWL]HV RWKHU
WKLQJVWKDQWKHPXWXDOSURFHVV(
 'HVLJQLQ&ROODERUDWLRQ
5HSUHVHQWDWLYHV IURP WKH EX\HU FRQWUDFWRU DQG GHVLJQ
FRQVXOWDQWZHUHFRORFDWHGGXULQJ WKHGHVLJQSKDVHDQG WKH\
DOO IHOW WKLVZDV DJRRG IRUXPWR RSHQO\ DQG XQFRQGLWLRQDOO\
GLVFXVV WKH EHQHILWV DQG GUDZEDFNV RI GLIIHUHQW WHFKQRORJLHV
DQGVROXWLRQV,WZDVDFUHDWLYHSURFHVVDQGWKH\FRXOGDQDO\]H
WKH VROXWLRQV WR VHHZKDWZRUNHG EHVW $ 7KH FRQWUDFWRU¶V
UHVSRQGHQWV & ( 	 * IHOW WKDW WKH ZKROH SURFHVV ZDV
VPRRWKHUHDVLHUDQGIDVWHUWKDQXVXDO:KHQVRPHRQHFDPHXS
ZLWK D GHVLJQ SURSRVDO WKH 'HVLJQ FRQVXOWDQW + FRXOG
LPPHGLDWHO\LQYHVWLJDWHLWZKLFKDFFRUGLQJWRWKHUHVSRQGHQWV
VKRUWHQHGWKHOHDGWLPHVLQZD\VWKDWDUHQRWHYHQFRPSDUDEOH
WRDWUDGLWLRQDOFRQWUDFW
%UDLQVWRUPLQJ VHVVLRQV ZHUH XVHG ZKHUH DOO LGHDV ZHUH
ZULWWHQ GRZQ PRWLYDWHG DQG WKHQ IRUPXODWHG E\ GHVLJQ
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FRQVXOWDQWV DQG VSHFLDOLVWV 7KLV ZDV D SURFHVV XVHG E\ WKH
DFWRUVWRJHQHUDWHQHZLGHDV7KLVSURFHVVJHQHUDWHGDOOWKHFRVW
VDYLQJLGHDV&	(7KHJRDOZDVWRPDNHDVIHZHUURUVDV
SRVVLEOH DQG DYRLG XQQHFHVVDU\ FRVWV GXULQJ WKH SURMHFW
$FFRUGLQJ WR UHVSRQGHQWV $+ DQ LPSRUWDQW SDUW RI WKH
SURMHFW DQG SDUWLFXODUO\ LQ WKH GHVLJQ ZDV WKDW WKHUH ZDV
DFFHSWDQFH IRU TXHVWLRQLQJ %RWK EX\HU DQG FRQWUDFWRU
TXHVWLRQHG WKH VROXWLRQV DQG UHTXLUHG MXVWLILFDWLRQ IRU WKH
GHFLVLRQV )7KLV LVQRWQRUPDOO\GRQH LQURDGFRQVWUXFWLRQ
SURMHFWV VLQFH WKHGHVFULSWLRQRI WKHVROXWLRQV LVYLHZHGDVD
UHTXLUHPHQWVGRFXPHQW7KHEUDLQVWRUPLQJSKDVHODVWHGDIHZ
PRQWKV DQG WRRN OHVV WLPH WKDQ D FRQYHQWLRQDO FRQVWUXFWLRQ
SKDVHEHFDXVHHYHU\WKLQJZDVFRQFUHWL]HGXQWLOLWZDVDOPRVW
DSSOLFDEOHWKHUHDIWHUWKHVRFDOOHGDFWLYHGHVLJQDSSURDFKZDV
XVHG $FWLYH GHVLJQ PHDQV WKDW WKH GHVLJQ ZDV QRW IXOO\
FRPSOHWHGZKHQFRQVWUXFWLRQEHJDQ
,W ZDV TXLWH GLIILFXOW WR ZRUN ZLWK DFWLYH GHVLJQ EHFDXVH
WKLQJVZHUHGHWHUPLQHGDVWKHFRQVWUXFWLRQZHQWRQDQGLWZDV
GLIILFXOW WR UHDFK RXW WR HYHU\RQH UHJDUGLQJ WKLV % 2QH
H[DPSOHRIWKLVZDVWKDWWKH\ZDQWHGWKHH[FDYDWRURSHUDWRUWR
UHSRUWJURXQGFRQGLWLRQVDQGWKHQLWZDVGHFLGHGKRZWKHZRUN
VKRXOGEHGRQHZLWKUHVSHFWWRWKHILQGLQJV7KLVZDVRQHRIWKH
PRVW ZRUNHG RQ DUHDV UHJDUGLQJ FRPPXQLFDWLRQ VLQFH WKH
SDUWLFLSDQWVZHUHXVHGWRIROORZVHWGLUHFWLRQVZKLFKFUHDWHGD
PHQWDOWKUHVKROGLQWKLVSURMHFW%7KHSRVVLELOLW\WREHRQ
VLWHDQGVHHZKDWZRUNHGPDGHWKLVSURMHFWIURPWKHEX\HU¶V
'HSXW\ 3URMHFW /HDGHU % SHUVSHFWLYH WKH PRVW IXQ RI KLV
FDUHHU7KH'HVLJQ&RQVXOWDQW+VWDWHGWKDWWKHSRVVLELOLW\WR
IROORZWKHSURMHFWDQGDFWLYHO\SDUWLFLSDWHWKHZKROHZD\ZDV
LQVSLULQJDQGWKHSURMHFWZDVWKHPRVWHQMR\DEOHRIKLVHQWLUH
FDUHHUDVZHOO
,QJHQHUDOWKHUHZHUHQRPDMRUWHFKQLFDOFKDQJHVLQVWHDG
WKH\ IRFXVHG RQ ZKDW WKH\ XVXDOO\ GLG EXW WULHG WRPDNH LW
EHWWHU 7KLV ZDV GXH WR WKH DFWRUV QRW EHLQJ DFFXVWRPHG WR
DUULYLQJDWQHZVROXWLRQVDQGWKDWWKH\WKHUHIRUHKDGOLWWOHWLPH
WRPDNHDQ\PDMRUFKDQJHV&
 /LIHF\FOHSHUVSHFWLYHFRQVLGHUDWLRQV
5HVSRQGHQWV ZHUH DOVR VSHFLILFDOO\ DVNHG DERXW WKH
PDLQWHQDQFHSHUVSHFWLYHGXULQJFRQVWUXFWLRQDQGLIWKHUHZDV
DOLIHF\FOHSHUVSHFWLYHLQWKHSURMHFW7KH\ZHUHFRQVLVWHQWLQ
WHUPV RI ODFN RIPDLQWHQDQFH SHUVSHFWLYH LQ WKH SURMHFW7KH
PDLQWHQDQFH SDUW LV HDV\ WR IRUJHW DERXW ZKHQ WKHLU
UHSUHVHQWDWLYHV DUH QRW RQ VLWH ' 7KH PDLQWHQDQFH
UHSUHVHQWDWLYHVZHUHLQYLWHGWRFRQVXOWDWLRQVEXWWKH\GLGQRW
DFWLYHO\SDUWLFLSDWHLQWKHSDUWQHULQJSDUW%
$FFRUGLQJ WR WKH FRQWUDFWRU¶V 3URMHFW 0DQDJHU & WKH
EX\HU¶VLQYHVWPHQWDQGPDLQWHQDQFHGLYLVLRQVGRQRWFXUUHQWO\
ZRUN WRJHWKHU WR JHW WKH ORZHVW OLIHF\FOH FRVW $OVR WKH
PDLQWHQDQFHGLYLVLRQKDVPRUHEHQHILWIURPLQWHUIHULQJLQWKH
FRQVWUXFWLRQ SDUW WKDQ WKH RWKHU ZD\ DURXQG DQG WKLV FRXOG
KDYHEHHQLPSURYHGLQWKHSURMHFW',QWKHSURMHFWLWLVWKH
FRQVWUXFWLRQFRVWWKDWLVHYDOXDWHGQRWWKHOLIHF\FOHFRVW)
7KHEX\HU¶V3URMHFW/HDGHU $VWDWHVWKDW WKHSURMHFWZDV
WRRVPDOO WR LQFOXGHPDLQWHQDQFHDQGHYHQ LI LWZDVQRWKLQJ
ZRXOG KDYH EHHQ GRQH GLIIHUHQWO\ 2Q WKH RWKHU KDQG VRPH
VROXWLRQVZRXOGKDYHEHHQGLIIHUHQWDQGWKLVZDVGLVFXVVHGWR
VRPH H[WHQW EXW LW ZDV WKH EXLOGLQJ WKDW ZDV LQ IRFXV DQG
WKHUHIRUH WKH\ GLG QRW DFFRUGLQJ WR WKH FRQWUDFWRU¶V
&RQVWUXFWLRQ0DQDJHU(WDNHLQWRDFFRXQWWKHOLIHF\FOH
$QRWKHU SHUVSHFWLYH UHSUHVHQWHG E\ WKH EX\HU¶V 'HSXW\
3URMHFW/HDGHU%LVWKDWLQFOXGLQJPDLQWHQDQFHLVDPXVWLQ
'HVLJQ%XLOGSURMHFWV VLQFHZLWKRXW LQFHQWLYHV WREXLOGZLWK
TXDOLW\LWLVWHPSWLQJWREXLOGVLPSOHUDQGZLWKUHGXFHGTXDOLW\
+RZHYHU WKHVH LQWHJUDWHG FRQWUDFWV ZRXOG SULPDULO\ EH IRU
QHZ LQYHVWPHQWV VLQFH UHLQYHVWPHQWVZLOO LQFOXGH WRRPXFK
XQFHUWDLQW\%$FFRUGLQJWRWKH'HSXW\3URMHFW/HDGHU%
XQFHUWDLQWLHV DUH PDLQO\ GXH WR D ODFN RI GDWD IRU WKH
LQIUDVWUXFWXUH ZKLFK ZRXOG OHDG WR WKH FRQWUDFWRU HLWKHU
FKDUJLQJDULVNSUHPLXPRUWDNLQJVKRUWFXWVLQFRQVWUXFWLRQ
,QJHQHUDOWKHFRQWUDFWRUUHSUHVHQWDWLYHVZRXOGKDYHOLNHG
DFOHDUHUIRFXVRQWKHHQYLURQPHQWVRWKDWLWZRXOGKDYHEHHQ
SRVVLEOHWRXVHPRUHH[SHQVLYHEXWHQYLURQPHQWDOO\IULHQGO\
VROXWLRQV$WSUHVHQWWKHUHLVDODFNRIVXSSRUWIRUWKLVNLQGRI
WKLQNLQJIURPWKHEX\HUVLGH&,IHFRQRPLFLQFHQWLYHVZHUH
FRQQHFWHG WR HQYLURQPHQWDO WKLQNLQJ WKLV ZRXOG GULYH
LQQRYDWLRQLQWKHLQGXVWU\DVVWDWHGE\WKHFRQWUDFWRU¶V3URMHFW
/HDGHU&
 &OD\LQVWHDGRISODVWLFFORWKV

$VGHVFULEHGDERYHVRPHWHFKQLFDOVROXWLRQKDGPRUHRID
OLIHF\FOHSHUVSHFWLYHDQGFOD\LQVWHDGRISODVWLFFORWKVLVRQH
RIWKHP
7RSURWHFWWKHGLWFKHVRQWKHVLGHRIWKHURDGVDQGWKHUHE\
QHDUE\ZDWHUIURPHJRLOOHDNDJHIURPDFFLGHQWVSODVWLFFORWKV
DUHQRUPDOO\XVHG'HVLJQFRQVXOWDQWVDGGWKHPWRRRIWHQVLQFH
LWLVDVWDQGDUGSURFHGXUH%+RZHYHUGXULQJFRQVWUXFWLRQLW
ZDVGLVFRYHUHGWKDWWKHPXGRQWKHVLWHFRXOGEHXVHGIRUWKH
VDPHSXUSRVH VLQFH LWKDGJRRGSURSHUWLHV WRSURWHFWDJDLQVW
FRQWDPLQDWLRQ$GGLWLRQDOFOD\ZDVDOVRERXJKWIURPQHDUE\DV
D FRPSOHPHQW 9LVXDO LQVSHFWLRQ RI WKH DUHDV ZDV XVHG WR
GHWHUPLQH ZKHQ WR XVH SODVWLF FORWKV UHVXOWLQJ LQ
DSSUR[LPDWHO\ RQHWKLUG RI WKH URXWH ODFNLQJ FORWK % 7KH
UHGXFWLRQRIHQYLURQPHQWDOLPSDFWVIURPXVLQJFOD\LQVWHDGRQ
SODVWLFFORWKVZDVODUJHUWKDQWKHUHGXFWLRQIURPDOOWKHHIIRUWV
RI UHGXFLQJ WKH HQYLURQPHQWDO LPSDFW IURP WUDQVSRUWV LQ WKH
SURMHFW%$QRWKHUEHQHILWRIWKHFOD\ZDVWKDWLWFDQEHGXJ
RXWRIWUHQFKHVDQGUHSODFHGLILWEHFRPHVFRQWDPLQDWHG3ODVWLF
FORWKVFDQHDVLO\EUHDNIURPDJLQJRUGLJJLQJZKHQUHPRYLQJ
FRQWDPLQDWLRQFDXVLQJH[WHQVLYHZRUNWRUHVWRUHWKHGLWFKHV
7KHEX\HUQRUPDOO\GRHVQRWWDNHWKHVHLGHDVLQWRDFFRXQWLQD
SURMHFWEXWKHUHWKHVROXWLRQSURYLGHGFRQFUHWHSURRIIRUKRZ
HQYLURQPHQWDOPHDVXUHVDQGFRVWVDUHOLQNHG&
 3DYLQJDGDSWHGIRUHDFKODQH
$QRWKHUWHFKQLFDOVROXWLRQZLWKDOLIHF\FOHSHUVSHFWLYHZDV
WKHSDYLQJZKLFKZDVDGDSWHG WR WKHUHVSHFWLYH ODQHVRI WKH
URDGWKDWLVWKHQRUPDOODQHDQGWKHIDVWODQHUHVXOWLQJLQD
PLOOLRQ 6(. FRVW UHGXFWLRQ FRPSDUHG WR WKH WHQGHU $ ,Q
JHQHUDO LW LVHVWLPDWHG WKDWRI WKHKHDY\ WUDIILFZLOOXVH
WKHIDVWODQHVEXWIRUWKLVFDVHWKHHVWLPDWLRQZDVRQO\)
2QHOD\HURISDYLQJZDVWKHUHIRUHUHSODFHGZLWKJUDYHOLQWKH
IDVW ODQH UHGXFLQJ FRVWV &HUWDLQ VWUHWFKHV ZHUH FRQVWUXFWHG
DFFRUGLQJWR WKHVWDQGDUG WREHDEOH WRFRPSDUHWKHRXWFRPH
RYHUWLPH
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$OLIHF\FOHFRVWFDOFXODWLRQIRUWKHSDYLQJZDVUHDOL]HGEXW
WKHFOLHQWGLGQRWIHHOWKDWLWZDVUHOLDEOHHQRXJKWREHXVHGIRU
GHFLVLRQPDNLQJ)+RZHYHULWFRXOGKDYHEHHQSRVVLEOHWR
RSWLPL]HWKHPDWHULDOVLQFHWKHUHTXLUHPHQWVFRXOGEHEDVHGRQ
WKHSURMHFWDVEHQFKPDUNGDWDZDVQRWQHHGHG )7KHLGHD
ZDV WR LQYHVWLJDWH GLIIHUHQW SDYLQJ PRGHOV WR RSWLPL]H WKH
SDYLQJIURPDOLIHF\FOHFRVWSHUVSHFWLYH+RZHYHULWZDVQRW
D SULRULW\ LQ WKH SURMHFW DQG EHFDXVH LWZDV WKH FRQVWUXFWLRQ
FRVW ZKLFK ZDV HYDOXDWHG LW ZDV KDUG WR VHH WKH EHQHILW RI
LQFOXGLQJPDLQWHQDQFHFRVWVLQWKHPRGHO)	*
5. Discussion 
,QWKLVVHFWLRQWKHUHVHDUFKTXHVWLRQVDUHGLVFXVVHGVWDUWLQJ
ZLWKWKHSDUWQHULQJDQGFROODERUDWLRQDVDZKROH6XEVHTXHQWO\
WKH LQIRUPDWLRQDQG NQRZOHGJH WUDQVIHUZLWKLQ WKH SURMHFW LV
GLVFXVVHG IROORZHG E\ D GLVFXVVLRQ RI WKH HIIHFWLYHQHVV DQG
UHVRXUFHHIILFLHQF\RIWKHSURMHFW
 6XFFHVVIXOSDUWQHULQJDQGFROODERUDWLRQ
$FFRUGLQJ WR )XOIRUG DQG 6WDQGLQJ >@ WKHUH DUH JUHDW
SRWHQWLDO SURGXFWLYLW\ LPSURYHPHQWV LQ WKH FRQVWUXFWLRQ
LQGXVWU\DQGFROODERUDWLRQ LVRQHZD\ WRPRYH IRUZDUG WKLV
ZDV WKH FDVH IRU WKH .DWULQHKROP SURMHFW /DUJH FRPSOH[
SURMHFWV OLNH WKLV UHTXLUH PDQ\ GLIIHUHQW FRPSHWHQFHV DQG
DFFRUGLQJWR-HOLQVNL*UDHGHOHWDO>@WKH\DUHUDUHO\IRXQG
ZLWKLQ RQH FRPSDQ\ 7KH EX\HU FRQWUDFWRU DQG GHVLJQ
FRQVXOWDQWLQWKH.DWULQHKROPSURMHFWKDGDFORVHFROODERUDWLRQ
DQGUHGXFHGWKHWRWDOFRVWDQGWKHHQYLURQPHQWDOLPSDFWDVZHOO
DVILQLVKLQJDKHDGRIWLPH
7KHDFWRUVLQYROYHGDOOWKRXJKWWKHSURMHFWZDVVXFFHVVIXO
ERWKLQWHUPVRIFRVWDQGWLPHEXWDOVRLQWHUPVRIWKHZRUNLQJ
SURFHGXUHV 7KH SURMHFW KDG DQ H[SOLFLW IRFXV RQ ZRUNLQJ
WRJHWKHU DV D WHDP ZLWK VKDUHG JRDOV ZKLFK DFFRUGLQJ WR
)XOIRUG DQG 6WDQGLQJ >@ LV HVVHQWLDO IRU LPSURYHG SURMHFW
HIILFLHQF\ DQGSHUIRUPDQFH$OO WKH UHVSRQGHQWV IHOW WKDW WKH
FROODERUDWLRQZRUNHG YHU\ZHOO7KLV LVQRWDOZD\V WKH FDVH
GXHWRWKHFKDQJHRIPLQGVHWUHTXLUHGIURPSXEOLFEX\HUVZKLFK
LVWKHQXPEHURQHSUREOHPLQSDUWQHULQJ>@
7KH EX\HU FDUULHG WKH UHVSRQVLELOLW\ RI WKH WHFKQLFDO
VROXWLRQV DQG WKH FRQWUDFWRU WKH UHVSRQVLELOLW\ IRU WKH DFWXDO
H[HFXWLRQLQDZD\WRDOLJQWKHHIIRUWVLQWKHSURMHFWVHHHJ
'LHWULFK(VNHURGHWDO>@+RZHYHUWKHSURMHFWGLGQRWKDYH
DFOHDUPHFKDQLVPIRUSUREOHPVROYLQJ$FFRUGLQJWR1DRXP
>@ D FOHDU IXQFWLRQLQJ PHFKDQLVP LV DQ LQJUHGLHQW IRU
VXFFHVVIXO SDUWQHULQJ:LWKRXW WKHVHPHFKDQLVPV WKH SDUWLHV
PLJKWJREDFNWRWUDGLWLRQDOWKLQNLQJZKHQSUREOHPVDULVH>@
7KLVQHYHUKDSSHQHGLQWKHSURMHFWEXWWKHVHYHUDOUHVSRQGHQWV
UDLVHGWKHTXHVWLRQ
 ,QFUHDVHG,QIRUPDWLRQDQGNQRZOHGJHWUDQVIHU
7KH SURMHFW ZDV FKDUDFWHUL]HG E\ WUXVW DPRQJ WKH DFWRUV
ZKLFKLPSOLHVLQFUHDVHGFROODERUDWLRQDQGTXDOLW\NQRZOHGJH
LQWHJUDWLRQ VHH HJ 'LHWULFK (VNHURG HW DO >@ 7KH
UHVSRQGHQWVVWDWHGWKDWWKHLQFUHDVHGOHYHORIWUXVWLPSURYHGWKH
LQIRUPDWLRQ VKDULQJ DQG WKH\ZRUNHG WRJHWKHU LQ WKH GHVLJQ
DQG FRQVWUXFWLRQ WR ILQG WKH EHVW VROXWLRQV XVLQJ WKHLU
LQGLYLGXDONQRZOHGJHDQGH[SHULHQFH'LHWULFK(VNHURGHWDO
>@ VWDWHV WKDW WKHDELOLW\ WR WXUQ NQRZOHGJH LQWRDFWLRQ LH
NQRZOHGJH LQWHJUDWLRQ OHDGVWRSURMHFW VXFFHVV OHDUQLQJDQG
LQQRYDWLRQ
,QFOXGLQJ WKH FRQWUDFWRU LQ WKH GHVLJQ SKDVH PDGH D ELJ
GLIIHUHQFHVLQFHWKLVDFWRUKDGWKHNQRZOHGJHRILPSOHPHQWLQJ
WKH WHFKQLFDO VROXWLRQVFRPSDUHG WR WKHEX\HUDQG WKHGHVLJQ
FRQVXOWDQW7KLVPDGHWKHNQRZOHGJHEDVHRIWKHSURMHFWODUJHU
WKDQWKHVXPRIWKHLQGLYLGXDONQRZOHGJHRIWKHDFWRUVVHHHJ
7URWW >@ ,Q WKLV ZD\ IHHGEDFN DERXW LPSOHPHQWDWLRQ ZDV
LPPHGLDWHDQGWKHVROXWLRQVFRXOGEHDGMXVWHGDFFRUGLQJO\7KH
HDUOLHULQWKHSURFHVVWKHFRQWUDFWRULVLQYROYHGWKHEHWWHUWKH
RSSRUWXQLWLHVDUHWRDGDSWWKHFRQWHQWDQGWKHUHDOL]DWLRQRIWKH
SURMHFWWRLWVVSHFLILFFRQGLWLRQVDQGWKHUHTXLUHPHQWV>@7KH
LWHUDWLYH IHHGEDFN ORRS EHWZHHQ FRQVWUXFWLRQ DQG GHVLJQ
WKURXJKWKHDFWLYHGHVLJQDSSURDFKKDVSURYHQWREHDQHIILFLHQW
ZD\RIDGMXVWLQJIRUWKHFRQGLWLRQVDWWKHVLWHV$GGLWLRQDOO\D
GLDORJXHEHWZHHQWKHGHVLJQDQGFRQVWUXFWLRQFRXOGSURYLGHD
ORQJHU OLIH IRU WKH LQIUDVWUXFWXUH VLQFH LW KHOSV WKH GHVLJQ
FRQVXOWDQWWRIRUHVHHFRQVHTXHQFHVRIWKHGHVLJQDQGPRGLI\LW
DFFRUGLQJO\VHHHJ%RRWKUR\GDQG$OWLQJ>@
,W LV WKH GHVLJQ SKDVH WKDWKDV WKH ODUJHVW LQIOXHQFH RI WKH
HQYLURQPHQWDOSHUIRUPDQFHLQDOLIHF\FOH>@DQGLQWKLVFDVH
WKH WHFKQLFDO VROXWLRQVZHUH DGDSWHG WR WKH FRQGLWLRQV DW WKH
VLWHWKHUHE\LPSURYLQJWKHUHVRXUFHHIILFLHQF\7KLVVKRZVWKH
LPSRUWDQFHRINQRZOHGJHWUDQVIHUEHWZHHQGLIIHUHQWWHFKQLFDO
GLVFLSOLQHV ZKHQ WKH VXEV\VWHPV ZLWKLQ WKH SURMHFW DUH VR
LQWHUUHODWHG )LJ  LOOXVWUDWHV KRZ WKH LQIRUPDWLRQ DQG
NQRZOHGJH IORZHG ZLWKLQ WKH SURMHFW ,Q JHQHUDO WKH
UHVSRQGHQWVIHOWWKDWLQFOXGLQJPDLQWHQDQFHTXHVWLRQVLQDPRUH
GLUHFWZD\ZKHQEXLOGLQJZRXOGPDNHDGLIIHUHQFHLQPDWHULDO
FKRLFHV DQG TXDOLW\ %\ FRQWUDFWLQJ IRU FRQVWUXFWLRQZLWKRXW
PDLQWHQDQFH FRQVLGHUDWLRQ FDQ OHDG WR VXERSWLPL]DWLRQ RI
UHVRXUFHVLHWKDW WHFKQRORJLHVDQGPDWHULDOVWKDWDUHFKRVHQ
DUH QRW RSWLPDO IURP D OLIHF\FOH SHUVSHFWLYH IRU WKH
LQIUDVWUXFWXUH>@
,WVRXQGVORJLFDOWRDGDSWVROXWLRQVWRVXLWWKHFRQGLWLRQVDW
WKH VLWH 7KH FRQWUDFWRU KRZHYHU KDG JDLQHG DFFHVV WR
LQIRUPDWLRQ DERXW WKH VLWH LQ RUGHU WR PDNH DQ RIIHU 6LQFH
FKDQJHVZHUHPDGHGXULQJ WKHSURMHFW WKLVLQGLFDWHV WKDW WKH
FOLHQWGLGQRWSURYLGHDGHTXDWHLQIRUPDWLRQIRUWKHFRQWUDFWRU
WRSURYLGHDQRSWLPDOWHQGHU,WVHHPVOLNHVRPHGHFLVLRQVDUH
EHWWHUWDNHQRQVLWHDIWHUFDUHIXOO\LQYHVWLJDWLQJWKHFRQGLWLRQV
LPSO\LQJWKHLPSRUWDQFHRIIOH[LELOLW\LQWKHGHVLJQ7KLVFDQ
RQO\KDSSHQLIWKHEX\HUGRHVQRWVSHFLI\HYHU\WHFKQLFDOGHWDLO
EXW LQVWHDG SURFXUHV D PRUH UHVXOWEDVHG FRQWUDFW EDVHG RQ
SHUIRUPDQFH VXFK DV D 366 DSSURDFK $Q H[SHULHQFH
FRQWUDFWRUFRXOGDOUHDG\LQWKHGHVLJQSKDVHRIDFRQVWUXFWLRQ
FRQWUDFWDGMXVWVRWKDWWKHPDLQWHQDQFHSKDVHDOVRLVRSWLPL]HG
VHHHJ$ORQVR5DVJDGRDQG7KRPSVRQ>@DQG7RIIHO>@
+RZHYHU WKLV UHTXLUHV WKDW WKH EX\HU XVH SHUIRUPDQFH
UHTXLUHPHQWVDVLQFHQWLYHV
7KHUHVSRQGHQWVKDYHYDU\LQJRSLQLRQVDERXWZKDWFRXOGEH
GRQHGLIIHUHQWO\DQGWRZKDWGHJUHH,QWKLVSURMHFWLWZDVRQO\
WKHFRQVWUXFWLRQFRVWWKDWPDWWHUHGDQGPDLQWHQDQFHFRVWVZHUH
QRWHYDOXDWHG ,ILQVWHDGDVZDVVXJJHVWHGE\ WKHFRQWUDFWRU
TXDOLILFDWLRQV DQG FULWHULD ZHUH FRQQHFWHG WR HQYLURQPHQWDO
PHDVXUHV WKHUH LV D SRVVLELOLW\ WR LQFOXGH WKH OLIHF\FOH
SHUVSHFWLYHDVZHOO&RQVLGHULQJWKHOHYHUDJHRQWKHPDUNHWE\
352   Sofi a Lingegård and Mattias Lindahl /  Procedia CIRP  30 ( 2015 )  347 – 352 
SXEOLF DXWKRULWLHV WKLV LQGLFDWHV D GHYHORSPHQW SRWHQWLDO IRU
LQIUDVWUXFWXUHPDQDJHGE\SXELFEX\HUV>@
6. Conclusions  
3DUWQHULQJUHVXOWHGLQFORVHFROODERUDWLRQDQGLQFUHDVHGWUXVW
DPRQJWKHDFWRUVWKLVDQGWKHFRORFDWLRQOHGWRH[FKDQJHRI
LQIRUPDWLRQ DQG HVSHFLDOO\ LQIRUPDO FRPPXQLFDWLRQ
,QIRUPDWLRQZDV HDVLO\ DFFHVVHG DQG WUDQVIHUUHG EHWZHHQ WKH
DFWRUV DQG WKH FRRSHUDWLRQ IDFLOLWDWHG NQRZOHGJH WUDQVIHU
EHWZHHQ WKH GLIIHUHQW IXQFWLRQV 7KLV FXW WKH OHDG WLPHV RQ
LQIRUPDWLRQ WUDQVIHU DQG GHFLVLRQ PDNLQJ HVSHFLDOO\ LQ WKH
LQWHJUDWHG FRQVWUXFWLRQ DQGGHVLJQ SKDVHPDNLQJ WKHSURMHFW
PRUHHIILFLHQW
7KHVXFFHVVRIWKHSURMHFWVXJJHVWVWKDWSDUWQHULQJFRXOGEH
DZD\ IRUZDUG LQ WKH URDG LQIUDVWUXFWXUH LQGXVWU\ +RZHYHU
HYHQPRUHUHVRXUFHHIILFLHQWVROXWLRQVFRXOGKDYHEHHQFKRVHQ
LI WKH SURMHFW KDG D OLIHF\FOH SHUVSHFWLYH XVLQJ HJ D 366
DSSURDFK $ UHVXOWEDVHG 366 ZRXOG ILW ZHOO GXH WKH UHVXOW
SURYLGHGWKHDYDLODELOLW\LVFULWLFDO$QRWKHUSRVVLELOLW\LVWKDW
WKH EX\HU WKH6ZHGLVK7UDQVSRUW$GPLQLVWUDWLRQZKRRZQV
WKHURDGDQGZLOOFDUU\WKHFRVWIRUWKHPDLQWHQDQFHKDGDOLIH
F\FOHSHUVSHFWLYHLQWHUQDOO\,QWKLVZD\UHTXLUHPHQWVEDVHGRQ
WKHOLIHF\FOHRIWKHURDGFRXOGEHLQFRUSRUDWHGLQWRWKHSURMHFW
ZLWKRXWWKHSURMHFWLWVHOIKDYLQJDORQJWHUPSHUVSHFWLYH
1RUPDOO\ZKHQGLVFXVVLQJ366LW LV VDLGWKDW WKHSURYLGHU
VKRXOG WDNH DOO WKH UHVSRQVLELOLW\ IRU WKH VROXWLRQ >  @
+RZHYHULQWKHFDVHRIURDGLQIUDVWUXFWXUHWKLVDUWLFOHVKRZV
WKDWZRUNLQJWRJHWKHULQDSDUWQHULQJFRQWUDFWDFWXDOO\SURYLGHV
LPSRUWDQWEHQHILWV7KLV LV LQOLQHZLWK OLWHUDWXUHDUJXLQJWKDW
FRFUHDWLRQRIYDOXHDQGIRFXVRQFROODERUDWLRQDUHQHHGHGLQ
UHVXOWEDVHGPRGHOV VHH HJ >@7KLV LV ZK\ WKH OLIHF\FOH
SHUVSHFWLYHDQGWKHUHVXOWEDVHGIRFXVIURPWKH366FRXOGEH
FRPELQHGZLWK LQFUHDVHG FROODERUDWLRQ DQG SDUWQHULQJ LQ WKH
URDGLQIUDVWUXFWXUHLQGXVWU\WRFUHDWHLQFHQWLYHVIRUPRUHFRVW
DQGUHVRXUFHHIILFLHQWVROXWLRQV
7KHQH[WVWHSLQWKLVUHVHDUFKZRXOGEHWRIXUWKHULQYHVWLJDWH
WKHUROHRIDOLIHF\FOHSHUVSHFWLYHLQVXFKSURMHFWVWRVHHWKH
LPSDFWILQDQFLDOO\DQGHQYLURQPHQWDOO\ZKHQDSSO\LQJDORQJ
WHUPSHUVSHFWLYH)XUWKHUPRUHLWZRXOGEHLQWHUHVWLQJWRORRN
PRUH LQWR FROODERUDWLRQ DQG SDUWQHULQJ IRU WKHVH W\SHV RI
SURMHFWV
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